were operated upon by direct intracranial attack. There were 4 operative deaths in the 30 cases and 1 patient became hemiplegic. No hypothermia was used in this series. Hypotensives were used in most cases. One cannot overemphasize the value of stereoscopic angiography with sufficient projections to give the detailed relationship of the aneurysm and its neck to the parent vessel. With such information one can safely clip with a minimum of probing and dissecting--manoeuvres that invite rupture (Fig. 1) . Postoperative angiograms were done whenever doubt existed concerning the complete obliteration of a saccular aneurysm. grams demonstrate a change in the position of the clip or opening of the clip. To date there has been no evidence of recurrent hemorrhage in any of the r patients surviving surgery.
In 3 of the 4 cases in which surgical fatality occurred, the patients were operated upon while in coma and ~ in addition had multiple aneurysms (Table ~) . The other patient died apparently of inadequate anterior cerebral circulation. He regained consciousness and m o v e m e n t in all four extremities. His conversation was always spontaneous b u t not always appropriate. He became progressively spastic and drowsy, dying 44 days postoperatively. Autopsy revealed extensive softening in both frontal lobes. The anterior cerebral vessel not bearing the aneurysm was an extremely small one; the one bearing the aneurysm had been clipped proximal to the anterior corn- municating artery. There was no evidence of recurrent hemorrhage. The patient rendered hemiplegic had an infraclinoid carotid aneurysm. This case is of considerable interest from the point of view of collateral circulation. The first stage was done under local anaesthesia. Pre-operative Matas test and angiograms had indicated a satisfactory collateral across the anterior communicating artery. At surgery, however, each time the internal carotid was occluded in the neck the patient became instantly but transiently hemiplegic without visual disturbance. After this was repeated three times, the occlusion was held for several minutes without re-appearance of the hemiplegia. The artery was doubly ligated. The patient had no further weakness although it was felt her margin of reserve collateral was very slight. The deprived carotid in such a case must be supplied entirely across the anterior communicating plus the posterior communicating artery if it exists. The ophthalmic is still in the system but may be contributing blood to the carotid or draining blood from the carotid.
Saccular aneurysms--surgical deaths
Two weeks later the carotid was clipped at the clinoid without incident. Such a manoeuvre traps only one vessel from the available carotid circulation, the ophthalmic artery. The patient was completely relieved of her persistent pain but was also completely hemiplegic without visual disturbance. There are other possible explanations for the hemiplegia but one must consider the collateral from the ophthalmic artery as of great significance. Various authors have mentioned its potential contribution to the cerebral circulation following carotid occlusion in the neck. 1,3,4 It is an artery of fair calibre and apparently may con-
FIG. ~. (Above) Arteriovenous aneurysm in
the parietal lobe with the appearance that all the blood from the head is draining toward the malformation. The normal vessels are very poorly demarcated as compared to those approaching and entering the aneurysm. This relative discrepancy of filling persists throughout all phases in these cases.
(Below) Postoperative angiogram of same case following complete excision of the aneurysm. The circulation pattern is much closer to normal. tribute the small necessary difference between an adequate and inadequate circulation to the partially deprived hemisphere.
The arteriovenous aneurysms are less frequent and probably less lethal causes of spontaneous subarachnoid hemorrhage. They are very formidable in appearance but less dangerous surgically than the saccular aneurysms. They are best treated by complete excision. The removal of such a lesion may improve the circulation to the normal brain as it does away with the short-circuiting effect of the arteriovenous shunt (Fig. 2) . The 5 arteriovenous aneurysms in this series were all treated by complete excision. There were no deaths. All patients are back at their previous occupation. The ages of this group ranged from 11 to 29 years, considerably lower than those for the saccular group, which ranged from 12 to 63.
In 22 of the 60 cases no aneurysm was visualized with bilateral carotid angiography. 2 No one of these 22 patients has had evidence of a recurrent hemorrhage to date. Two have died of other causes and there was no aneurysm found at autopsy. The vertebral system was injected in only 3 of the series. Only 5 had repeat angiograms after an interval. Some of these may have had hemorrhage on a basis other than aneurysm or in some the aneurysm may be small and thrombosed or may have been destroyed by the time angiography was performed. It is not felt that failure to visualize an aneurysm excludes such a lesion. It appears, however, that such patients are much less likely to have a fatal recurrent hemorrhage ( Table 3) .
The total number in this study is not sufficient to be statistically sig- nificant. In time the figures will change. However, it points out the fallacy of drawing conclusions from any number if they are grouped collectively as spontaneous subarachnoid hemorrhage. Comparisons between operative and non-operative results are not justifiable unless in addition the cases are categorized into those with proven aneurysms and those without demonstrable aneurysms. SUMMARY Sixty consecutive cases of spontaneous subarachnoid hemorrhage have been followed from 1 to 5 years after bilateral carotid visualization. In 22 cases in which no aneurysm was demonstrable there has been no evidence of recurrent hemorrhage. The mortality in 8 cases of saccular aneurysms treated conservatively was 87 per cent from recurrent hemorrhage. In the group of 30 aneurysms treated surgically, there were 4 operative deaths. The incidence of recurrent hemorrhage in the ~6 patients surviving surgery has been zero (Table 3) .
It is felt that patients with spontaneous subarachnoid hemorrhage and proven aneurysm as a group are in an extremely precarious position as compared to the group without a demonstrable aneurysm. Surgery is the treatment of choice whenever possible in cases of spontaneous subarachnoid hemorrhage with a proven aneurysm. There is no lesion more benign, and yet more lethal when ruptured, than an intracranial aneurysm.
